Aim: Oral health and nutrition have a synergistic bidirectional relationship. Diet plays an important role in dental caries process, one of the main factors associated with high risk of tooth loss in adults. Conversely, tooth loss, pain and discomfort limit food choices which negatively affect nutritional status. The objective was to evaluate association between oral health and calcium (Ca) and vitamin D nutritional status, several dietary and life-style habits in young men.
Introduction
Diet plays an important role in the dental caries process, one of the main factors associated with high risk of tooth loss in adults. In this regard, several studies have reported an inverse association between the consumption of certain nutrients and progressively impaired oral health [1] . In turn, tooth loss, pain and discomfort impose dietary restrictions because they reduce the ability to masticate, and consequently limit food choices, with negative consequences on nutritional status. Both tooth loss and compromised diet contribute to creating a vicious circle that would seemingly increase dental caries [2] [3] [4] . The World Health Organization (WHO) has acknowledged that oral health and nutrition have a synergistic bidirectional relationship, and have included dental disease among the chronic diseases that can be prevented by diet [5] .
Certain dietary habits are associated with positive or negative effects on oral health. Milk and dairy product consumption is recognized as one of the factors that decreases caries development [6] . These products are the major source of calcium (Ca) and phosphate (P), both of which have beneficial effects on dental plaque and saliva. In this regard, a high concentration of Ca and P may decrease the adherence of caries-associated bacteria to the enamel [7] , whereas high Ca intake may increase enamel remineralization, decrease demineralization, prevent alveolar bone loss, and, hence, promote dental health [8, 9] . Vitamin D could also influence oral health, protecting against periodontal disease progression and, consequently, against alveolar bone loss. This is because of the direct effect of vitamin D on bone and phospho-calcium homeostasis and its antiinflammatory and antimicrobial actions [10] . It is important to point out that Ca and vitamin D insufficiency/deficiency is a prevalent condition in the general population, including adolescents and young adults [11] [12] [13] .
intake for soft drinks consumption, especially in adolescents and young adults [14, 15] . A high consumption of soft drinks has negative effects on dental health, causing dental caries and enamel erosion [16] . Moreover, lifestyle habits such as poor oral hygiene, smoking or infrequent dental visits could results in an increase in cariogenic activity, which is one of the main risk factors of tooth loss [17] . It is known that men brush their teeth less often, visit the dentist for preventive purposes less frequently, and are less concerned with the preservation of their natural dentition than women [18] .
We hypothesized that a poor oral health is associated with a low Ca intake and hypovitaminosis D in young men, and that certain dietary and life-style habits could influence such association. On these bases, the purpose of the present cross-sectional study was to evaluate bone resorption and oral health in relation to Ca and vitamin D nutritional status in a group of young-adult men. The effects of fruits and soft drinks and type and frequency of sugar consumption on caries progression were also explored.
Subjects and Methods
This cross-sectional, observational study was conducted in healthy young men studying or working at the University of Buenos Aires University (UBA) during 2010 and 2014. The study plan was approved by the Ethics Committee and the Teaching and Research Committee of the "José San Martín" Clinical Hospital, UBA. All procedures were carried out in keeping with the ethical and legal requirements based on the Nuremberg Code, Declaration of Helsinki and its amendments [19] .
Subjects
Inclusion criteria: Healthy young adult men with no a history of previous bone fractures.
Exclusion criteria:
Men that suffer any diseases or disorders that influence bone and phosphocalcium metabolism (i.e. diabetes, malignancies, chronic renal or liver disease, malabsorption syndromes, or hypercalcemia owing to primary hyperparathyroidism) or take dietary supplements or medications known to affect bone homeostasis (i.e., oral corticosteroids, fluoride, vitamin D, calcitonin or bisphosphonates) were excluded. In addition, men who received vitamin D or Ca supplements, oral corticosteroids, fluoride, bisphosphonates, or any other medication that could affect bone metabolism were also excluded.
A total of 524 men were invited to participate; 251 men (30.1±1.9 years) agreed to be interviewed; 10 of them were excluded of the study based on the exclusion criteria. The final studied population comprised 241 men (29.4±2.1 years). All participants were previously informed of the aims of the study, and gave their written informed consent.
Lifestyle questionnaire: All the subjects completed a comprehensive non-validated lifestyle questionnaire based in Short Form 36 ( Supplemental Table 1 ) [20, 21] . It included questions about outdoor activities, smoking habits, occupation, and family history of fractures. were checked by the same dietician to avoid inter observer errors. Ca intake (CaI) and protein intake were calculated according to the Argentinean [23] . Protein nutritional status was determined according to the EAR of 0.66 g/kg BW/day of a protein with good digestibility and a high chemical score (CS) [23] . The Ca to Protein intake ratio (mg/g) was calculated.
The study was done between the end of August and the 15th of September to evaluated vitamin D status when sunshine is minimal. Vitamin D nutritional status was evaluated according to 25hydroxyvitamin D (25OHD) levels, a good index of vitamin D status, as follows: sufficiency ≥ 30 ng/mL; insufficiency: 21-29 ng/mL, and deficiency: ≤ 20 ng/mL [11] . This classification was used because although the Institute of Medicine's summary conclusions of vitamin D deficiency in relation to bone health reviewed that "practically all persons are sufficient at serum 25OHD levels of at least 20 ng/mL (50 nmol/L)" [23] , the relevance of these specific cut points is less clear for some of the other known non classical actions of vitamin D (e.g., ant-inflammatory properties) [24] .
Daily consumption of sugary alcoholic or non-alcoholic drinks (wine, sodas, fruit drinks or other high sugar beverages), fruit and vegetables were also evaluated.
Smokers were classified as light smokers (≤ 10 cigarettes/day) or heavy smokers (>10 cigarettes/day).
Clinical assessment Patient dental and medical records were filled in. Dental examination was performed under appropriate lighting conditions and a dental chart was completed according to WHO recommendations [25] . The Decayed (D), Missing (M) and Filled (F) Teeth (DMFT) index was calculated to determine the prevalence and severity of dental caries [10] . The DMF index is a standard method for assessing dental caries experience in populations. Studies reported in the literature suggest a DMFT score < 3 as indicative of low prevalence and severity of dental caries in 12-year-olds 23. The mean DMFT of the third of the population of young men with the highest caries score was calculated to assess severity of dental caries, as measured by the Significant Caries Index (Sic) [26] .
Tooth loss was assessed based on component M of the DMFT index, and expressed as a percentage of total teeth (M/T). The presence of caries was evaluated according to component D and the percentage of teeth affected by caries was calculated (D/T).
The accumulation of plaque due to improper brushing and flossing of teeth was recorded using the Löe Silness Plaque Index (PI) and marked with a score from 0 to 3 [27] . Carries risk was assessed based on frequency of sugar intake (SI), considering a value of SI ≤ 4 as absence of cariogenic risk and SI >4 as presence of cariogenic risk [28] . Oral hygiene and use of fluoride were also analyzed. Dental status of all the men was diagnosed by the same trained dentist to avoid differences among operators.
Biochemical analysis:
Fasting blood samples were collected between 8:00 and 10:00 am between the 15th of May and 15th of July when sunshine is low. Samples were centrifuged and the serum was stored frozen at -18 º C until analyses were performed as previously published [2] . Fasting second void-urine samples were collected, acidified, and stored in a refrigerator at 4 º C until analyses were performed.
Dental status evaluation
Subject´s values Mean (SD) Serum and urinary Ca were determined by atomic absorption spectrophotometry at 423 nm, using lanthanum chloride as interference suppressor. Intraassay and intra-assay coefficient of variation (CV) were 0.9% and 1.2%, respectively. Serum phosphorus (P) was determined by UV-visible colorimetric method, using a commercial kit (Wiener SA). Sensitivity: 0.62 mg/dL Intraassay and intra-assay CV were 0.5-0.5% and 0.3-0.6%, respectively. The 25OHD level was determined by competitive protein binding assay based on the use of radiolabeled ligands (ELISA, DiaSorin, RIA). Intraassay CV was 8.6-12.5 %, and intra-assay CV was 8.2-11.0%. Sensitivity was ≤ 1.50 ng/mL. Bone alkaline phosphatase (BAP) was determined by a colorimetric method, using a commercial kit (Boehringer Mannheim, Germany) that evaluates the activity of total BAP after bone isoform precipitation with wheat germ lectin. Cross-reactivity with liver isoform was less than 5%. Sensitivity was 0.7IU/L. Intraassay and intra-assay CV were 4-5%% and 6-8%, respectively. Levels of carboxiterminal telopeptide of type I collagen (CTX) were measured by an enzyme-linked immune-absorbent assay (ELISA) (Nordic Bioscience Diagnostics A/S) with an intraassay CV of 6%. Sensitivity was 6.0 pg/ mL. Urine creatinine was determined using the colorimetric Jaffé reaction, in which picric acid is used as a color reagent. The urinary calcium/creatinine (Ca/Creat) ratio was calculated [2] .
Statistical analysis: Normality and variances homogeneity were evaluated using Shapiro WiIks test and Levene's test respectively. Data were expressed as mean ± standard deviation or median [range], depending on their scale.
Sample sizes selection was based on a pilot study of 37 cases. The following parameters were used to estimate the mean CaI (mg/d): precision level of ± 10% of the mean of pilot data (± 60.0 mg/d), 95% confidence intervals (CI) and standard deviation (SD) from the pilot data (276.5 mg/d). Thus, a minimum sample size of n = 82 was calculated. To compare 25OHD serum levels (ng/mL) between the three categories of CaI, the following set of parameters were chosen: power of 0.8, significance of 0.05, SD of 7.7 ng/ml (from the pilot data), difference to detect 7.0 ng/ml (from the pilot data). The minimum sample size obtained was 24 men per group. In analogous manner and using a power of 0.8, a significance of 0.05 and data from the pilot study, the minimum sample sizes were estimated to compare CaI, serum 25OHD levels, D and M components, and PI between three categories of CaI and three categories of serum 25OHD levels. In all cases, the minimum sample size obtained did not exceed n= 40 per group.
Chi-square test and ANOVA were used to detect differences in percentages and means, respectively. Nonparametric equality-ofmedians was used to detect differences in medians. Spearman´rank correlations coefficient was used to determine the strength between CaI, 25OH levels, tooth loss, caries, DMFT, PI and SI. Multiple linear regression models adjusted for differences in age, BMI and SI were applied to explore the magnitude of the relations between CaI/25OHD levels and PI, caries, DMFT index. Data were analyzed using the SPSS 19 package for Windows; a p-value < 0.05 was considered as significant.
Results

Anthropometric and biochemical parameters
Anthropometric, biochemical, and nutritional parameters are shown in Table 1 . None of the studied subjects had serum Ca, P, BAP, CTX levels or urinary Ca/Creat ratio outside the reference range.
Although average BMI was within normal range, 11.2% of men were overweight and 18.7% of them were obese.
Median CaI was 619.4 mg/d. Only 28% of men met the Ca recommendation of 800 mg/d, whereas 24% had a CaI between 600-800 mg/d and 48% had deficient CaI (<600 mg/d). The mean 25OHD level was 25.3±1.9 ng/mL. Only 29% of men had 25OHD ≥30 ng/ mL. About, the 71% of men with 25OHD levels < 30 ng/mL, 49% exhibited values between 21 and 29 ng/mL, and 22% showed levels < 20 ng/mL.
As compared to dietary recommendations, protein intake, expressed as gr/kg/day, was higher than recommendations in 29% and lower in 21% of the studied men.
Because of the low CaI, the CaI/protein intake ratio was 9.9±1.1, far lower than the 20 mg/g recommended for mineralized tissue health ( Table 1) .
Lifestyle habits
Sixty-five percent of men consumed soft drinks daily. The percentage of men that consumed soft drinks daily increased as CaI decreased. Indeed, 81% of men consumed soft drinks daily when CaI was <600 mg/d; 60% when CaI ranged between 600 and <800 mg/d; 33% when CaI ranged between 800 and <1000 mg/d, and 0% when CaI was >1000 mg/d. Twenty five percent smoked, and 52% of smokers smoked more than 10 cigarettes per day. Only 20% (CI 95: 9-29) ate fruit daily, and 15% (CI 95: [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] ate no fruit at all.
Dental status
The results of the dental status evaluation are shown in ( Table  2 ). The final M/T score of the total population was 2.9%, D/T score was 16.2%, and F/T score was 18.7%; 41% of men were missing at least one tooth. The DMFT score of the total population was 11.4±0.9. It must be pointed out that when considering the one third of the studied group with the highest scores of DMFT, its value reached to 17.4±0.5. Strong cariogenic risk was observed in the studied men, as shown by the high PI (1.9±0.2) and SI (5.3±0.2) values. The high SI value indicates high consumption of fermentable carbohydrates and the PI >1 indicates inadequate dental hygiene and plaque control.
There was a negative correlation between CaI and caries (r=-0.447; p=0.007) and missing teeth (r=-0.425; p=0.017). PI correlated with caries (r=0.395; p=0.012) and missing teeth (0.359; p<0.05). In addition, CaI/protein intake ratio correlated negatively with tooth loss (r=-0.398; p=0.018). No correlations were found between 25OHD levels and the studied parameters; however, 100% of the studied men presented gingivitis.
Adjusted linear regression models were applied to explore the magnitude of relations between CaI, caries and missing teeth. Significantly negative associations (coefficient, T ratio; significance) were found between CaI and caries (-0.449, -2.750, p<0.01) or missing teeth (-0.009, -0.425; p=0.013), however no association was observed between CaI and DMFT or PI. Association between Ca intake/25OHD levels and biochemical parameters and dental status.
The men were divided into three groups of CaI and Vitamin D levels: adequacy, insufficiency and sufficiency. Biochemical parameters corresponding to the three analyzed CaI levels are shown in Table 3 . Independently of Ca nutritional status, average serum Ca, P, and BAP levels and urinary Ca/creat ratio were within reference ranges, and no differences in these parameters were observed among the three CaI groups. However, the levels of CTX tended to increase as CaI decreased without reaching statistical significance (p= 0.066). In addition, average 25 OHD levels were below 30 ng/mL in the groups having a deficient and insufficient CaI.
Biochemical parameters corresponding to each of the studied 25OHD levels are shown in Table 3 . Mean CaI were below 600 mg/d in the groups having a deficient and insufficient nutritional status of vitamin D. Moreover, irrespective of vitamin D nutritional status, no significant differences in the studied biochemical parameters were found among 25OHD groups. However, the highest no-statistically significant levels of CTX and PTH were observed in vitamin D deficiency (p=0.064).
Dental status parameters corresponding to CaI levels are shown in Table 4 . The highest statistically significant value of the D and M components of the DMFT index, and of D, M and F expressed as a percentage of total teeth were observed in the CaI <600 mg/d group (p< 0.05). No differences in these parameters were observed between the two remaining CaI groups. The highest mean PI value was observed in men with CaI <600 mg/d (p<0.05), suggesting that the men in this CaI group had worse oral hygiene and dental plaque control. SI was higher in deficient and insufficient CaI groups as compared to the adequate CaI group, although without reaching significance (p=0.059); no differences in SI were observed between the former groups.
Dental status parameters corresponding to each of the studied 25 OHD levels are shown in Table 4 . Only M/T was higher in the group with 25OHD levels <20 ng/mL as compared to the other studied groups (p<0.05). No significant differences in the remaining dental studied parameters were observed among the three 25 OHD groups.
When the group with the highest caries score was compared to the rest of the men several differences in the study variables were observed. In this regard, comparison of the one third of the studied group with the highest DMFT scores (DMFT33%: 17.4±0.5) with the remaining 67% (DMFT67% 8.1±0.6) showed that those with highest prevalence of dental caries (HPC) had significantly lower CaI (657±49 vs. 481±72 mg/d, p=0.023) and Ca/protein intake (10.9±1.2 vs. 7.1±1.0 p<0.05) than those with low prevalence of caries (LPC); however no significant differences were observed in protein intake (1.11±0.39 vs. 0.98±0.51 g/kg/d) or in 25OHD levels (26.2±4.3 vs. 22.9±3.1 ng/mL). HPC men as compared to LPC subjects also showed significantly higher mean PI (1.8±0.1 vs. 2.1±0.1; p<0.05) and daily consumption of soft drinks (55% vs. 79%; p<0.05) while SI almost reached significance (5.1±0.2 vs. 5.5±0.1; p=0.06).
Discussion
The group of young men studied here showed high cariogenic activity and severity of oral disease. The poor Ca and vitamin D nutritional status, the high CaI/protein intake ratio, the frequent intake of extrinsic sugar, and the high consumption of soft drinks might have contributed to the high dental caries activity observed in the studied men. The negative impact of the dietary factors became evident when comparing the 33% of men exhibiting significantly higher cariogenic activity and the remaining 67%. Indeed, the group of men exhibiting the worst oral health had lower CaI and Ca/protein intake ratio, higher daily consumption of soft drinks, and higher plaque index. The severity and prevalence of caries was established with the DMFT score, commonly used in the dental practice. This score has continuously been used by the National Health and Nutrition Examination Survey (NHANES) to assess caries prevalence [29] . The overall mean DMFT score in the studied men was 11.4, with filled teeth accounting for around 50% of the dental caries experience. This value is almost two-fold the 6.6 DMFT score estimated for the Argentine population aged 20 to 30 years. This estimate arises from extrapolating the DMFT scores of 12-year-old children and 35-44year old adults published by the WHO oral health surveillance in 2003 [25] . Mean DMFT score increased to 17.4 in the 33% of men corresponding to the group with higher cariogenic activity; the contribution of the F component was similar (50%) to that observed in the whole population.
Several dietary habits may account for the high cariogenic activity observed in the studied men. Mean CaI was 619.4 mg/d [432. 5-809.1] , showing that a very high percentage did not meet dietary recommendation. In this regard, 72% of men had estimated average requirements (EAR) lower than 800 mg/d, and 91% did not meet the recommended dietary allowance (RDA) of 1000 mg/d. The percentage of men with poor Ca nutritional status rose to 78% and to 100%, respectively, when analysing the third of the studied population with worse dental health. The low CaI observed here is certainly the result of low consumption of milk and dairy products, since these products provide the largest amounts of dietary Ca. This was not an unexpected finding: although there are no epidemiological studies conducted exclusively in young men, several national and international reports have shown inadequate CaI in adolescents and young adults. A review of several studies conducted between 1998 and 2006 showed insufficient CaI (approximately 500 mg/d) in the Argentinean population associated with low consumption of milk and dairy products, independently of age and socioeconomic status [20] . The aforementioned review included the results of the National Survey on Nutrition and Health (ENNyS), which showed inadequate Ca intake in a high percentage of participants whose age was within the age range studied here [12] . A more recent study, the "Dairy consumption patterns in Argentina Population" conducted in 2009 in 1137 Argentinean adult subjects of both sexes (19-30 years of age) revealed that 65% of subjects did not meet the recommended dietary portion of milk or dairy products per day [30] .
Over the last two decades, several researchers have reported a decrease in milk intake together with an increase in the consumption of soft drinks, suggesting that consumption of the latter has displaced consumption of milk [1] . The results of the present report evidenced such displacement, showing an inverse correlation between daily consumption of soft drinks and CaI. An important finding herein, was that the young men who covered RDA of Ca did not consume this kind of beverage daily. It is well known that an optimal CaI prevents alveolar bone loss, benefiting tooth retention [2, 8] . Milk provides Ca and other components such as P, lactose, and caseinphosphopeptides which enhance not only Ca absorption but also tooth health [15, 31] . The concentrations of Ca and P in dental plaque are critical in terms of caries development, given the inverse relation between the concentrations of these ions in the plaque matrix and caries experience [32] . The increase in these components in plaque or saliva inhibits bacterial adhesion to enamel and bacterial biofilm formation [31] , and enhances and decreases enamel remineralization and demineralization, respectively [33] . Two deleterious effects on tooth health may result from replacing milk with soft drinks: a change in the type of ingested sugar and an increase in the frequency of sugar intake. A high consumption of soft drinks increases the intake of free sugars or "non-milk extrinsic sugars" as opposed to the intake of lactose or "milk sugars". This change is potentially damaging to dental health because extrinsic sugars are potentially more cariogenic, whereas milk sugars have low cariogenicity and are cariostatic [6] . Fermentable sugars (glucose, sucrose, and fructose) induce major changes during the process of biofilm formation. Following intake of these sugars, the anaerobic metabolism of oral bacteria lowers the pH in the dental plaque and triggers a shift in the balance of resident plaque microflora to a more cariogenic one that reduces the Ca, P and fluoride in the matrix of dental plaque, increasing susceptibility to caries development [28, 32] . Whereas sucrose is the most cariogenic sugar, excessive exposure to fructose may also produce dental caries. However, according to reports, fresh fruit appears to be of low cariogenicity and citrus fruits have not been associated with dental caries. Moreover, it has been posited that increasing consumption of fresh fruit in order to replace 'non-milk extrinsic sugars' (free sugars) in the diet is likely to decrease the level of dental caries in a population [28] .
The frequency of sugar consumption is also directly related to the prevalence of dental caries [28, 34] . An increase in the frequency of exposure to carbohydrates results in the plaque being subjected to a prolonged period below the critical pH for enamel demineralization. This effect favors growth and selection of cariogenic bacteria, thereby enhancing demineralization. The very high SI and low consumption of fruit observed in the men studied here strongly suggest that sweeteners from soft drinks were eaten frequently during the day, increasing the overall length of time of exposure of teeth to sugars. Furthermore, although 60.1% of the studied men had a normal BMI, 18.7% had degree I obesity and 11.2% were overweight. A high BMI in healthy individuals may account for a high consumption of sugars, specially sucrose, and other carbohydrates. Moreover, a high BMI has been associated with poor oral health [7] .
Dietary sugar changes the bacterial profile increasing the number of aciduric-bacteria. This type of microorganism can largely synthetize insoluble extracellular polysaccharides (EPS), which not only increase biofilm acidogenicity but also promote adherence of oral bacteria providing the biofilm with structural integrity and bulk. Dental plaque accumulation and poor oral hygiene are the two main overriding factors in the etiology of periodontal disease. Time must be a most important factor in considering plaque as an etiological risk-factor for caries and periodontitis [6] . In the present study, the men exhibiting deficient CaI had high plaque index values at the time of inspection. Plaque accumulation is an additional factor that would account for the high cariogenic status observed in the studied men who lived in a region where drinking-water is fluoridated.
Vitamin D is essential to Ca absorption and mineralization. The nutritional status of vitamin D is determined by the levels of 25OHD, which in the present report were 25.3±1.9 ng/mL. However, 71% of the studied men had an insufficient/deficient vitamin status D. This percentage is like the percentage of men who showed Ca inadequacy. It is well documented that chronically low CaI together with low Austin J Dent 4(7): id1093 (2017) -Page -07
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Submit your Manuscript | www.austinpublishinggroup.com 25OHD levels have a deleterious effect on bone health, which would become manifest in adulthood. Ca and vitamin D are required to achieve optimal peak bone mass, which is not attained until the age of 25-30 years, the age range of the men studied here [1] . Both nutrients are also required in adulthood to reduce age-related bone loss. A low Ca and/or vitamin D nutritional status stimulates parathyroid hormone (PTH) release, the main factor causing the increase in bone resorption. In the present report, mean PTH and CTX concentrations were within reference values; however, the group of men with the lowest CaI and/or 25OHD levels presented the highest serum levels of both parameters suggesting a slight increase in bone remodeling. Systemic bone resorption would not only lead to bone loss overtime, increasing the risk of fragility fractures, but would also decrease alveolar bone mineral density (BMD), affecting tooth retention in the long term [6, 35] .
Low serum levels of 25OHD have been reported to be a risk factor for periodontal disease [24] . Vitamin D may potentially influence periodontal risk by reducing oral inflammation and by promoting antimicrobial peptide production. Several researchers have suggested that to ensure these extra-skeletal effects, 25OHD levels should be higher than 30-32 ng/ml [11] . The results of the present report showed that 73% of the young men had 25OHD levels below 32ng/ ml, suggesting that the immunomodulatory action of vitamin D was impaired. This high prevalence of vitamin D insufficiency was not unexpected, since it has been classified as an "epidemic" affecting different age groups, including young adults [11] . In the present report 100% of the studied men had gingivitis, suggesting a certain degree of inflammation. Although pocket probing depth was not assessed, the high level of both gingivitis and plaque accumulation suggests that onset of periodontitis was imminent.
The results of the present report showed that protein intake recommendation was met. Nevertheless, it must be kept in mind that protein protects bone health when CaI requirements are met [36, 37] . The low CaI, observed in the present report decreased the CaI/protein intake ratio below the 20 mg/g required to protect mineralized tissues [32] , adding yet another risk factor potentially affecting the subjects' oral health. In addition, the Ca/protein intakes ratio was even lower in the men exhibiting higher cariogenic activity.
It is well documented that smoking affects oral health [17] . The present study had too few smokers (25%) to investigate the changes according to smoking status. However, 71% of smokers did not meet CaI recommendations, and 53% had a deficient CaI. The latter men had more teeth affected by caries and 37% were missing at least one tooth.
Limitations
The limitations to the present report are the relatively small population of healthy men and the lack of information regarding many potentially confounding variables related to oral hygiene that may affect oral health. However, the number of missing teeth and high plaque index clearly evidence that the young men studied here had poor oral health. The strength of the present report is that all participants had a similar socioeconomic status, since a low socioeconomic status is a predisposing factor in the development of dental caries in adults.
Conclusion
The results of this cross-sectional report evidenced a low consumption of milk that along with a high daily consumption of soft drinks may account for the great severity of oral disease observed in the studied group of young men. Inadequate nutritional status of vitamin D together with certain dietary factors may contribute, at least in part, to the high cariogenic activity, one of the main risk factors of tooth loss. The findings of the present report underscore the necessity for several nutritional strategies to prevent caries development, and consequently tooth loss. Nevertheless, other additional factors must be considered in the prevention of dental diseases. In this regard, improving dental hygiene by encouraging tooth-brushing with fluoride-containing toothpaste is also an important tool to ensure caries prevention. These strategies would improve the quality of life by preserving the natural dentition and by preventing the development of bone pathologies
